Action of Micrurus dumerilii carinicauda coral snake venom on the mammalian neuromuscular junction.
The venoms of coral snakes (mainly Micrurus species) have pre- and/or postsynaptic actions, but only a few of these have been studied in detail. We have investigated the effects of Micrurus dumerilii carinicauda coral snake venom on neurotransmission in rat isolated phrenic nerve-diaphragm muscle and chick biventer cervicis preparations stimulated directly or indirectly. M. d. carinicauda venom (5 or 10 microg/ml) produced neuromuscular blockade in rat (85-90% in 291.8+/-7.3 min and 108.3+/-13.8, respectively; n=5) and avian (95.0+/-2.0 min; 5 microg/ml, n=5) preparations. Neostigmine (5.8 microM) and 3,4-diaminopyridine (230 microM) partially reversed the venom-induced neuromuscular blockade in rat nerve-muscle preparations. In neither preparation did the venom depress the twitch response elicited by direct muscle stimulation. The contractures induced by acetylcholine in chick preparations were inhibited by the venom (95-100%; n=4; p<0.05). In rat preparations, the venom produced a progressive decrease in the amplitude of miniature end-plate potentials (m.e.p.ps control frequency=69.3+/-5.0/min and control amplitude=0.4+/-0.2 mV) until these were abolished. Neostigmine (5.8 microM) and 3,4-diaminopyridine (230 microM) partially antagonized this blockade of m.e.p.ps. The resting membrane potential was not altered with the venom (10 microg/ml). M. d. carinicauda venom produced dose-dependent morphological changes in indirectly stimulated mammal preparations. Twenty-five per cent of muscle fibers were affected by a venom concentration of 5 microg/ml, whilst 60.7% were damaged by 10 microg of venom/ml. In biventer cervicis preparations, the morphological changes were slower in onset and were generally characterized by undulating fibers and, to a lesser extent, by zones of disintegrating myofibrils. A venom concentration of 5 microg/ml damaged 52.2% of the fibers. These findings indicate that M. d. carinicauda venom has neurotoxic and myotoxic effects and that the neuromuscular blockade involves mainly a postsynaptic action.